Proximal and distal tubular activity in chronically catheterized fetal sheep compared with the adult.
Renal function was studied in unanaesthetized fetal sheep aged 112-120 and 126-132 days and in adult nonpregnant ewes. The clearance of lithium was used to measure proximal and distal fractional sodium reabsorption. In five nonpregnant adult sheep, 80.6 +/- 1.7% (SE) of the filtered sodium load was reabsorbed proximally and 18.2 +/- 1.53% distally. This was different from all groups of fetal sheep (p less than 0.001). In younger fetuses, proximal fractional sodium reabsorption was less (51.3 +/- 2.3% (SE), p less than 0.05) and distal fractional sodium reabsorption greater (42.4 +/- 2.3% (SE), p less than 0.05) than older fetuses (126-132 days old) in which 61.4 +/- 2.4% (SE) was reabsorbed proximally and 33.6 +/- 2.5% (SE) distally. In another group of fetuses aged 125-137 days, in which proximal tubular sodium reabsorption was measured after distal tubular blockade, proximal fractional sodium reabsorption was 57.8 +/- 2.95% (SE) and distal fractional sodium reabsorption, 38.7 +/- 2.64% (SE). In adult sheep there was no relationship between distal tubular sodium reabsorption and glomerular filtration rate, i.e., proximal tubular function was responsible for glomerulotubular balance. However, in the fetuses, both proximal and distal tubular sodium reabsorption contributed to glomerulotubular balance. Thus in fetal life, the proximal tubule participates to a lesser extent in reabsorbing the filtered sodium load possibly because its function is suppressed by its relatively "volume-expanded" state or because it is functionally immature. Therefore, a greater proportion is reabsorbed distally and the distal nephron participates under physiological conditions in glomerulotubular balance.